
 S-1 

Biochim. Biophys. Acta (2012)  D60-FhuAL_Suppl_12v15  11/15/2012 6:30:02 PM

  

 

 

Supplementary Information 

Does the lipid environment impact the open-state 

conductance of an engineered -barrel protein nanopore?  

 

 

Noriko Tomita
1,2

, Mohammad M. Mohammad
1
, David J. Niedzwiecki

1
,  

Makoto Ohta
2
 and Liviu Movileanu

1, 3, 4 

 
1
Department of Physics, Syracuse University, Syracuse, New York 13244-1130, USA 

 

2
Institute of Fluid Science, Tohoku University, Sendai, Miyagi 980-8577, Japan 

 

3
Structural Biology, Biochemistry, and Biophysics Program, Syracuse University, Syracuse, New York 

13244-4100, USA 

 

4
Syracuse Biomaterials Institute, Syracuse University, Syracuse, New York 13244, USA 

 

 

 

 

 

 

Correspondence: Liviu Movileanu, Ph.D., Department of Physics, Syracuse University 

201 Physics Building, Syracuse, NY 13244-1130, USA 

Phone: +1-315-443-8078  

Fax: +1-315-443-9103  

E-mail: lmovilea@physics.syr.edu 



 S-2 

Stability of lipid bilayers consisted of different lipid species 

DPhPC and DPhPS, whose estimated dimensionless packing parameters (S) are about 1.0, can form a 

lipid bilayer with capacitance 100~200 pF. SM, whose estimated S is 0.51, cannot form a stable lipid 

bilayer. Binary mixtures of SM and PC can form a stable lipid bilayer. DPhPE, whose estimated S is 

1.20, cannot form a stable lipid bilayer. PE and PC can form stable lipid bilayers. ECTPL, which is a 

ternary mixture of PE:PG:CL = 6.7:2.3:1, can a form stable lipid bilayer. 

Figure S1: Rectangular current responses to triangular voltage pulses across a stable DPhPC bilayer. 

This test indicates the formation of a stable lipid bilayer.  

Figure S2: Rectangular current responses to triangular voltage pulses across a stable DPhPS bilayer. 

This test indicates the formation of a stable lipid bilayer.   
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Figure S3: Rectangular current responses to triangular voltage pulses across a SM bilayer. This test 

indicates the formation of an unstable lipid bilayer. 

Figure S4: Rectangular current responses to triangular voltage pulses across a lipid bilayer formed by 

a mixture of SM and DPhPC in a ratio SM:DPhPC=1:1. This test indicates the formation of a stable 

lipid bilayer. 
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Figure S5: Curved current responses to triangular voltage pulses across a DPhPE bilayer. This test 

indicates the formation of an unstable lipid bilayer.    

Figure S6: Rectangular current responses to triangular voltage pulses across a lipid bilayer with a 

mixture of DPhPE and DPhPC in the ratio: DPhPE:DPhPC=3:7. This test indicates the formation of a 

stable lipid bilayer.   
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Figure S7: Rectangular current responses to triangular voltage pulses across a stable lipid bilayer with 

a mixture of DPhPE and DPhPC in the ratio: DPhPE:DPhPC=1:1. This test indicates the formation of 

a stable lipid bilayer. 

Figure S8: Rectangular current responses to triangular voltage pulses across a stable lipid bilayer with 

a mixture of ECTPL. This test indicates the formation of a stable lipid bilayer. 
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Figure S9: All-points current amplitude histogram derived using the single-channel trace shown in 

Fig. 3. This current histogram selects only current levels S1 and S2. The NCSS is calculated using 

eqn. (1), as shown in this figure. The single-channel electrical trace was low-pass Bessel filtered at 2 

kHz. 
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